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A METHOD FOR REDUCING A SHORT-RECORD TEM- 
PERATITRE: MEAN TO !J?HE 33-YEAR NORMAL. 

By Prof. FRANK H. BICIELOW, I n  charge, Cllniatologicsl Divislon. 
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we shall have a temperature system, whose departures will be 
consiclerably smoother t,haii those now in use, and which will 
conform very closely to the long-period iiornial of 33 years. 
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It is very desirable to reduce all the cooperative temperature 
observations, as well as those of the regular Weather Bureau 
stations, to the same homogeneous system. Bulletin S con- 
tains the data for about 100 regular Weather Bureau stations 
having a long record, which have been already reducecl to the 
33-year normal, now in use by the Weather Bureau. From this 
bulletin can be obtained a system of homogeneous departures of 
temperature for each nionth by subtracting the 33-year nornial 
from the monthly mean temperature. When these departures 
are assenibled on charts of the United States, lines of equal 
departure can be drawn which will clisplsy the monthly varia- 
tions of the temperature in respect to tlie adopted normal basis. 
Such charts have been prepared and are now being printed by tlie 
chalk-plate process at several st,at8ions, and they will be collected 
in a volume. These charts are coniplete from January, 18'73, 
to July, 1909, 475 in number, including the annual charts for 
each year. This series is being continued in the MONTHLY 
WEATHER REVIEW, and will in the future show the temperature 
variations in the United States. 

It is obvious that by interpolation from these charts the 
departures of temperature can be obtained for each nionth of any 
year of the series at all other stations in the United States. For 
the cooperative stations it is, therefore, necessary only to fis the 
point on the chart and read off as carefully as possible the 
apparent departure of temperature for the month. As 311 
example of the method of computation the accompanying table 
for Dayton, Ohio, exhibits the details of the computation in full. 

Take the series of years available at the station, as 1896 to 
1908, inclusive, for Day ton. Write clown the gionthly niean 
temperatures for each year and take the mean. Subtract this 
mean froin each temperature under T nntl the departures J T  
will be found in the third column. Scale off from the map 
the apparent departures and enter them in the fourth colunin 
under Map. Subtract in succession the values under Map from 
the values under JT and write down the algebraic differ- 
ence in the fifth column. In  this column of clifferences sum 
up the positive ancl negative values, take the algebraic suin, ant1 
divide by the number of years, 13 in this case. Thus we have 
for January +0.8 and - 13.4, the suin heing - 11.6. Divide 
this by 13 and the mean is -0.9, which is the correction to lie 
applied to the mean temperature of tlie 13 years under coii- 
sicleration to procluce that temperature which corresponds to 
the 33-year normal; that is, 30.3 ininus 0.9 equals 39.4. With 
this new normal value, 29.4, repeat the subtraction under column 
T ancl write the differences in the last, column under AT,. 
For a check acld up the nunihers under Map algebraically, 
the final sum being +11.1; and under the last column JTo aclcl 
the numbers up similarly, the result being +ll.S. This checks 
the work and shows that the adjusted nornial temperature, 
29.4, gives departures J To, which are in close agreements 
with those scaled from the maps. Similarly the correction for 
the February mean is +3.2, changing tlie temperature froin 
28.3 to 31.5; and so on for the other months of the year. The 
annual mean can be found by taking the mean of the 12 acl- 
justed values for the month. While there is some uncertainty, 
of course, in scaling from the charts it is evident that if the 
record extends over several years these accidental errors will 
tend to eliminate themselves, so that the final average correc- 
tion will be very near the truth. 

If the section director in each State will in this way adjust, 
the temperature records for the important cooperative stations 
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